In vivo electron paramagnetic resonance studies on oxidative stress caused by X-irradiation in whole mice.
The effect of x-irradiation on the reduction rates of nitroxyl radicals was examined in whole mice using in vivo EPR. One hour after irradiation, the reduction rates of nitroxyl increased up to 15 Gy irradiation, but decreased over this dose. The enhancement of the reduction rate of nitroxyl was suppressed by preadministration of a radioprotector, cysteamine, suggesting that the enhancement of nitroxyl reduction is related to the radiation damage. Thiobarbituric acid-reactive substances (TBARS) in liver homogenate were increased by x-irradiation, indicating that x-irradiation induced oxidative stress in mice. Endogenous antioxidant, alpha-tocopherol, and the activities of antioxidative enzymes such as superoxide dismutase (SOD), catalase, and glutathione peroxidase were not induced by x-irradiation under these experimental conditions. Eventually the nitroxyl reduction in whole mice should be enhanced by the oxidative stress due to x-irradiation. An in vivo EPR system probing the nitroxyl reduction should be applicable to the noninvasive study on the oxidative stress caused by radiation.